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Dr John W. Hammon, Jr (Winston-Salem, NC). Thank you
very much. John, that was an excellent presentation, as usual,
and what we have come to expect from you. I personally admire
your tenacity in following your early hypothesis that off-pump sur-
gical intervention was superior to on-pump surgical intervention
and your attempts to show us why. I think we all appreciate that
there are some definite advantages of off-pump surgical interven-
tion. Let’s talk about the secondary end points that you reported
today.
I think you are particularly to be congratulated on having the
largest series of brain MRI studies done early postoperatively in
these 2 groups of patients, and I think your disappointment in find-
ing that there are no differences needs to be discussed a little bit
further. Therefore my first question is this: If you took high-risk
groups of patients for brain infarction after surgical intervention
(ie, patients who had previous stroke or perhaps diabetes) and
teased those out, did you find any differences in those groups of
patients?
Dr Puskas. We did look at nondiabetic versus diabetic
patients and found no significant difference between off-pump1126 The Journal of Thoracic and Cardiovascular Surand on-pump surgical intervention in either nondiabetic or diabetic
patients.
Dr Hammon. Did you find any differences in the total group
between diabetic and nondiabetic patients?
Dr Puskas. We did not do that specific P value that I can recall.
Dr Hammon. You might want to do that because I would bet
that there would be some differences.
The second item of business is neuropsychological studies. You
have been very honest and reported the deficiencies in your group,
which was small, and the fact that you got statistical significance
means something. Thereforewhat exactly does itmean?Bynot hav-
ing a baseline study, it is very difficult to say that the groups were
similar. Some of the neuropsychological tests are very significantly
affected by the amount of learning that persons have, and I do not
remember in reading your abstract or your article that you had en-
tered that variable in the preoperative characteristics. That is some-
thing you might want to look at, because particularly in executive
function, people who have higher learning do better on those tests.
Nevertheless, it is a very good study and adds immensely to our
knowledge of this subject, and I congratulate you.
Dr Puskas. Thank you, Dr Hammon. We did correct for the
level of education in our assessment of the neuropsychological
outcomes, but undoubtedly, the single greatest deficit of the design
of this study, and it is clearly my fault, is that we did not perform
preoperative neuropsychological testing 10 years ago or 8½ years
ago now. We actually designed the trial initially to do preoperative
neuropsychological testing and early postoperative diffusion-
weighted brain MRI scanning, but we found that the inability to
get a PhD neuropsychologist to show up at 6 PM the night before
the operation was a show stopper. We could not enroll patients.
Therefore we decided that we would jettison that to get the trial
done, and therefore after about 2 weeks we gave up; probably
my characteristic tenacity failed me at that point. We should
have done that, but I cannot go back 8 years.
Dr Lawrence H. Cohn (Boston, Mass). John, let me ask you
a question. Youmight have said this and I apologize for not reading
your extensive bibliography, but have you shown in the semiacute
phase, such as 3 months or 1 year, imaging differences like you
tried to show today?
Dr Puskas. The next largest series of brain MRI scans after car-
diac surgery was published in 2005 by Lund. He randomized 120
patients to off-pump and on-pump surgical intervention and did
a single study, which was a brain MRI, actually a single brain
MRI study at 3 months, and he found no difference in diffusion-
weighted changes at that time or atrophic changes. I think the bot-
tom line is that brain MRI does not have a resolution adequate to
detect small emboli or other factors that affect how we think and
function cognitively. It is just too blunt a tool.
DrHammon. You keep mentioning emboli as the cause ofMRI
lesions. We have done a number of studies in our laboratory on
what causes MRI lesions, and in about half of them, there is no
known cause. Therefore I think to refer to them as embolic lesions
is probably not correct. I think you need to call them infarcts.
Dr Puskas. Fair enough. I think that is absolutely well taken.
That is probably why, John, the several very small studies have
failed to demonstrate a correlation between intraoperative, trans-
cranial, Doppler high-intensity transient signals in themiddle cere-
bral artery and subsequent early postoperative, diffusion-weightedgery c May 2011
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DMRI scans. That in and of itself is a real paradox unless you accept
the fundamental notion that not all cerebral infarcts or microin-
farcts are caused by emboli.
Dr Juergen Carl Ennker (Lahr, Germany). Congratulations,
Dr Puskas, for this very outstanding study, which again underlines
the importance of the OPCAB technique, which is absolutely nec-
essary after the ROOBY study. I have a technical question. I would
have expected an even larger benefit for patients undergoing OP-
CAB. My question is this: Did you use a no-touch aortic technique
in your patients undergoing OPCAB, such as by using T grafts?
Dr Puskas. That is a great question. In the year 2000, when we
were doing these operations,, we did not have the same attention to
avoiding the ascending aorta that we do now. Therefore the large
majority of patients in both the off-pump and on-pump groups
had some form of clamp on the ascending aorta. You know that
the Heartstring and other proximal anastomotic devices were not
available in 2000, and therefore the vast majority of patients under-
going off-pump surgery had a partial occlusion clamp on the as-The Journal of Thoracic and Carcending aorta unless their intraoperative epiaortic ultrasound
demonstrated significant ascending aortic atheroma, in which
case they had a no-touch technique in both groups.
Dr Carlos A. Mestres (Barcelona, Spain). Dr Puskas, just one
last quick thing. Of course you have mentioned the limitations of
your work. In your conclusions you said that you found just
a ‘‘modest’’ superiority. The point is this: Was this what you ex-
pected? Of course, this is not science, but give us your gut feeling.
Dr Puskas. There are several studies in the literature that
would argue that a clinically significant difference in neuropsy-
chological outcomes requires a 20% change or difference in at
least 20% of the domains tested. We had a statistically significant
difference in more than 20% of the domains tested, but none of
those differences actually reached an absolute 20% decrement
or difference between the 2 groups. Of course, what is clinically
significant matters differently to different patients: manual dexter-
ity matters more to a violinist and cognitive reasoning matters
more to a physicist.diovascular Surgery c Volume 141, Number 5 1127
